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9. FINANCIAL QUALIFICATIONS

Hughes Communications Inc. is an indirect wholly-owned subsidiary of

Hughes Electronics Corporation (HE), a large aerospace, electronics manufacturing,

and satellite communications company. HE, in turn, is an affiliate of General

Motors Corporation (GM). As demonstrated in Appendix D, containing the

consolidated financial statements of HE, HE has sufficient current assets to fund the

construction, launch, and first-year operating costs of the SpaceCast™ satellite

system.

73



THIS PAGE INTENTIONALLY LEFT BLANK

74

'.



m
::::I
CI
5'
CD
CD
~,
::::I

1CI
n
CD
::L
=:

I
0'
::::I



-
-
-

-

-

-

10. ENGINEERING CERTIFICATION
...-

I hereby certify that I am the technically qualified person responsible for

preparation of the engineering information contained in this application, that

I am familiar with Part 25 of the Commission's Rules, that I have either

prepared or reviewed the engineering information submitted in this

application, and that it is complete and accurate to the best of my knowledge

and belief.

By:

Daniel P. Sullivan, Ph.D.

Vice President, Engineering

Hughes Communications, Inc.

_~~_~L__, 1997
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11. WAIVER AND CERTIFICATIONS

In accordance with Section 304 of the Communications Act of 1934, as

amended, 47 U.S.c. 304, HO hereby waives any claim to the use of any

particular frequency or of the electromagnetic spectrum as against the

regulatory power of the United States because of the previous use of the same,

whether by license or otherwise.

HO certifies that neither the Applicant nor any of its shareholders, nor

any of its officers or directors, nor any party to this application is subject to a

denial of Federal benefits pursuant to authority granted in: Section 5301 of the

Anti-Drug Abuse Act of 1988, 21 U.S.C. § 862.

The undersigned 'certifies individually and for HO that all of the

statements made in this Application are true, complete, and accurate to the

best of his information, belief and knowledge, and are made in good faith.

Respectfully submitted,

Hughes Communications, Inc.

-

-

By:
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t:a1d F. Farrell

President

_~~~~~ , 1997
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12. CONCLUSION

For the reasons set forth in fl:ris Application, HO respectfully reques~s

that the Commission promptly grants this application to enable HO to bring

to the public the significant benefits descnbed above at the earliest possible

time.

Respectfully submitted,

Hughes Communications, Inc.

-
By:

....

-
-

President

~t:f!Iber 24
1

1997
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APPENDIX A: TRANSMISSION CHARACTERISTICS

SpaceCast™ link budget information is provided in Tables A-I thru A-6. The

RF communication links include the following: V-band, Ku-band, satellite

telemetry, and satellite command. Uplinking sites will use 2.5 meter terminals (V

band and Ku-band). Dual band receive terminals (V-band and Ku-band) will be 1

meter (39 inches). User terminals as small as 45 cm (18 inches) can also be used for

receive only service at a lower data rate. The satellite ground stations use 7-meter

antennas for telemetry and command.

In all cases, the link budget calculations place the transmitting terminal of

interest at the satellite antenna beam edge. All cases show a positive margin at the

indicated availability values.

The V-band link budgets are given in Tables A-1-a and band A-3-a and b. Table

A-1-a contains the link for a 1 meter receive terminal, and Table A-1-b contains the

link for a 45 em receive terminal. A New York City uplink to Boston downlink was

picked as being representative of the links that SpaceCast™ will provide. In both

cases, a 2.5 meter uplink terminal with a 50 Watt HPA can generate an uplink EIRP

of 73.0 dBW under clear conditions and 75.5 dBW under rain conditions. The

satellite EIRP per carrier is 62.0 dBW. The link margin of 0.0 dB (or 0.1 dB) for clear

sky uplink and rainy downlink conditions indicates that the specified link

availability objective can be met; the same is true for all link budgets presented in

this Appendix. Budgets for a Tokyo uplink to Honolulu ground relay and on to

Seattle are provided in Tables A-3-a and b. The link budgets show 10 carriers

uplinked from a 2.5 meter ground terminal. Both Tokyo and Honolulu uplink

81



EIRPs per carrier are 63.0 and 65.5 dBW (50 Watt HPA) under clear and rain

conditions, respectively. The satellite EIRP per carrier is 62.0 dBW.

Ku-band link budgets are given in Tables A-2, A-4-a, and A-4-b using l O x 30

beams. A Miami uplink to New York City downlink was picked as being

representative of the links that SpaceCast™ will provide at Ku-band. A 2.5 meter

terminal with a 100 Watt HPA is used to provide an uplink EIRP of 67.5 dBW under

clear conditions and 68.5 dBW under rain conditions. The satellite EIRP per carrier

is 54.7 dBW. A Singapore uplink to Midway ground relay and further on to Seattle

downlink also was picked. Singapore uplink EIRPs per carrier are 67.5 and 68.5 dBW

(100 Watt HPA) under clear and rain conditions, respectively. Midway uses a 50

Watt HPA and provides uplink EIRPs per carrier of 64.5 and 65.5 dBW under clear

and rain conditions, respectively. The satellite EIRP per carrier is 54.7 dBW.

Tables A-5 and A-6 contain information regarding the satellite telemetry &

command links. Dry geographical regions are selected along with favorable

elevation angles for the satellite operational control facilities to provide high

reliability IT&C links. The telemetry and command links will use Ku-band

frequencies for transfer orbit and on-station service.
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- Table A-I-a. V-Band Link: New York UIL to Boston DIL -1 m Receive Terminal

nita

dB
dBi

dBW

meter
deg
km

GHz
%

Mbps
W

dBW
dB

Rlln

98.80
155
100
20.0
2.0
10
1

55.0
72.0

Iloaton r:n
39.8
0.0

41.0

[Terminal LDCI1Ion .. Size:
~ EItvIIion Angle
Site Altitude (ASL)
Frequency
Link AYaiIlbility
UIIk DatI Rate
SIttllltI TWTA Riling
Sll Transmit Power
SIl. HPA Backoff
• of Amplilltd CarrierS
Tl'II1lIIIlitIer Tolai losses
SIt Min. AnI. Gain

Total E1RP per beam

dB
m
dBi

meter
deg
km

GHz
%

Mbps
W

dSW
dB

Un'"

o

Rlln
8lI••AIIY DI UIlII/II: IIU

IlIM.~•• 010 _ hAt Clsl r
ITer_I L.CICIlIon • SIzll: New York 2.5 I
Site EIeYalion Angle 40.8 '.
Site AItltude (ASL) 0.0 'II

~~ ~j

Unk AYailabiity i 99.70
~tion Data Rale 155
Station Trllllmitter Power 50.0
Tl8I1II'IIitler Pwr (dBW) 17.0
Uplink Power Back-off 2:5
• of ~Iied Carriers 1
Staton Transmiller Losses 1.0
Station Antennl Ollmetlr 2.50
Slation PNk Antenna Gain 59.5
Tol8I EIRP per beam 73.0 75.5
Operlltlng EIRP per carrier 73.0 75.5 dBW Operlltlng EIRP/clrrler 62.0 62.0 dBW
SpIce Loss 217.7 217.7 dB Spece Loss 216.2 216.2 dB
Alm.(Gas+CIoud)AII. 4.6 4.8 dB Atm. (GIS + Cloud) Allenualion 2.6 2.8 dB
Rlln Attlnultlon 14.7 dB IIIln Attlnultlon 3.4 dB
Pointing and Pol. Loss 0.5 0.5 dB User Ant. Pointing Losses 0.5 0.5 dB
SIl. Antenna Gain 55.0 dBI Recw. AIlIenna Gain 50.. dBi
Syslem Noise Temp 649.2 'K Sy8Iem Noise Temp 448.1 581.8·K
SyIlam Noise Temp 28.1 dBK Sy8Iem Noise Temp 26.5 27.6 dBK
satelllte GIT 26.4 26.4 dBIK StatIon GIT 23.8 22.6 dBIK
BoIIzmann's Constant -228.6 I -228.6 dBWJK·Hz BoItlmann's Constant -228.6 -228.6 dBWlK·Hz
NoiIt BW 83.0 83.0 dBHz Noiet BW 83.0 83.0 dBHz
C/N'm.-.el) I 22.2 I 9.. dB IICM'ni"mal) 12.0 7.3 dB-

-
-

-
-

--
-

Table A-I-b. V-Band Link: New York UIL to Boston DIL - 0.45 m Receive Terminal
e 0 u

an n a
meter - on r
deg Site Elevation Angle dig
km sne AIlIIude lASLl km

GHz Frequency GHz
99.70 % Link AvaMabilitv 98.60 %

Mbps Un!< Data Rite 26 Mbps

W satailite TWTA Raling 100 W
dBW Sll. Transmit Power 20.0 dffW

0 dB Sat. HPA Ilackofl 2.0 dB
• 01 AmpIllitd CalTlers 10

dB Transmiller Total losses 1 dB
m Sat Min. Ant. Gain 55.0 dB;

dBi Total EIRP per beam 72.0 dBW
73.0 75.5
73.0 75.5 dBW 62.0 62.0 dBW
217.7 217.7 dB 2".2 218.2 dB
4.6 4.8 dB 2.6 2.8 dB

14.7 dB 2.9 dB
0.5 0.5 dB 0.5 dB

dBi 43.• dBi
'K 448.1 'K

dBK 26.5 dBK
dB/K dB/K

dBWIK-Hz dBWlK-Hz
dBHz dBHz
dB dB

dB
90.3 90.3 dBIHz
105.2 92.8 dBIHz

13.4 dB
88.7 88.7 dBIHz
88.1 84.0 dBIHz

6.5 dB
30 Mbps
74.7 dB (bpsl

81.2 81.2 dBIHz 2.4 1.1 0.1
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-Table A-2. Ku-Band Link: Miami UIL to New York DIL -1 m Receive Terminal
of

n
meter New D1 1.00 meler -dig 40.8 dig

kin 0.0 km
GHz 11.0 I GHz

99.70 % 99.70 %
155 Mbps 155 Mbps -100.0 W 150 W
20.0 dSW 21.8 deW
1.0 0 dB 0.0 dB
1 1

0.3 dB 0.6 dB
2.50 m 33.5 dBl ...
48.8 dB; 54.7 r18W

67.5 68.5
&7.5 ".5 dSW 54.7 54.7 dBW

20&.1 20&.1 dB 204.8 204.8 dB
0.3 0.3 dB 0.2 0.2 dB -3.1 dB 0.1 dB
0.4 0.4 dB 0.4 0.4 dB

33.5 dBl 31.4 dBl
365.1 'K 91.6 137.7 'K
25.& d8l< 19.6 21.4 CIBK -dBIK 11.4 17.7 d8IK

dBWIKoHz -221.1 -228.' dBWIK-Hz
d8Hz 13.0 13.0 dBHz
dB 14.3 11.1 dB -

z
97.1 97.1 cl8lHz
13.9 12.1 dBIHz

10.4 97.3 17.3 dIlIHz
'3.4 13.4 93.4 93.4 d81Hz -97.3 94.& 11.9 11.' dBlHz

6.5 ".8 ".0 dIlIHz
174 I'.' ".1 cl8lHz
82.4

".9 11.9 0.9 0.1 0.2 dB -

....

..

'"
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- Table A-3-a V-Band Link: Tokyo UIL to Honolulu OIL - 2.5 m Terminals

mater
deg
km

GHz
%

Mbps
W

deW
dB

dB
dBl
dBW

n a

IBN
dB
dB
dB
dB
dBI
'K

dBK
dIlIK

dBWlK-Hz
dBHz

99.00

62.0
216.4
2.8
8.6
0.5

en

654.2
28.2
29.4

-228.6
83.0

7

62.0
216.4

2.7

0.5

155
100
20.0
2.0
10
1

55.0
72.0

58.0
451.2
26.5

Operating EIRP/cerrler
Spece Loss
AIm. (Gas + Cloud) Aftenuallon
ReIn A1I8nUIlIIon
UHf An\. PmtIng Losses
FIec'Ir. Antenna Gain
SYSlem NoIse Temp
Syslem Noise Temp
Sta1Ion on
BoIlzmInn's Constant
NoII8BW

95.7
98.0
93.6
91.7
98.4
90.8
89.0

'mmi!i!i! !;!i~~iii !i!rD~\!i!i mi~~i~!mi ii!i'~mi

ermlnal Locellon • Size:
Site EJevation Angle
Site AIli1ude (ASL)
Frequency
Unk Availlbllly
Unk DIIta Rata
5818ll1le TWTA Rating
Sat Transmit Power
Sat HPA Bac:koft_ 01 Amplilled Carriers

TransmI1Ier Total losses
Sat MIn. Ant. GaIn

Total EIRP per beam

deW
dB
dB
dB
dB
dBI
"K

dBK
dIlIK

dBWIK·Hz
dBHz

..
deg
km

GHz
%

Mbps
W

IBN
dB

n a

dB
m
dBI

o

en

99.00

75.5
65.5

217.6
4.4
7.3
0.50.5

2.5

u

73.0
63.0

217.6
4.2

eer

155
50.0
17.0
2.5
10
1.0
2.50
59.5

Tokyo
45.5
0.0
48.7

Total lIIL en 15.0 dB
UIL Cl(1o) 11.0 11.0 dBiHz
Thermal UIL C/tNo) 95.7 90.7 dBIHz
Total DIL en 15.4 dB
OIL CI(lo) 98.4 11.4 dBiHz
Thermal DIL CI(No) 102.0 91.7 dBiHz
RequIred Elif1\Io 6.5 dB
I!IlIctNe Dall Rele 174 Mbps
Data Raa (dB) 82.4 dB (bps)
Required C/(N0+1o) 88.9 88.9 dBlHz

TlIflIllnal LOClIlIon • Size:
Sfte Elevation Angle
Sile AIlItude (ASL)
Frequency
Unk Aval1abllly
I\Al4ICa1IOn Data Rale
Sta1lon Tranamll1et' Power
iTransml1ler Pwr (dBW)
:Uplink Power Back-ol1

\

_or Arr4lIlt\8cI Carriers

SIa1Ion TransmI11er Losses
S1a1Ion Anlenne D'-_
S1a1ion Peak Antema Gain
Total ElRP per beam
Opara1lng EJAP par cerriar
Spec:e Loss
AIm. (Gas + ClOud) All.
Rain Ana_lion
PoinlIng and Pol Loss
Sal. Antenna Gain 55.0
SYSlem Nolae Temp 649.2
Syatern Nalae Temp 28.1
58lelll18 on 26.4 26.4
BoIIzmam's Cons1anl -228.6 -228.6
NoII8 BW 83.0 83.0
, h I 1 77-

-

-

Table A-3-b V-Band Link: Honolulu UIL to Seattle OIL - 2.5 m Terminals

98.0 98.0
98.1 91.0- 15.4
98.4 98.4
103.1 91.3

6.5
174
82.4

18.9 18.9 3.3 0.4 0.0 dB

an en n.a
meer
deg
km

GHz- 99.00 99.88 %
155 155 Mbps
50.0 100 W
17.0 20.0 dBW
2.5 0 2.0 dB
10 10- 1.0 dB 1 dB

2.50 m 55.0 dBi
59.5 dBI 72.0 dBW

73.0 75.5
83.0 81.5 lBW 82.0 82.0 dBW- 217.6 217.6 dB 218.3 218.3 dB
3.8 3.8 dB 2.5 2.8 dB

7.5 dB 10.0 dB
0.5 0.5 dB 0.5 0.5 dB

55.0 dBi 58.7 dBl
649.2 'K 441.9 'K- 28.1 dBK 26.5 dBK

dBIK dllJK
dBWIK.Hz dBW/K·Hz

dBHz dBHz
dB dB

85

....



Table A-4-a Ku-Band Link: Singapore UIL to Midway DIL - 2.5 m Terminals -
In tl In nta- meter • meter

Site EIevIlion Angle deg Site Elevalian Angle deg
Site AItltude (ASL) kin Site AItiIude (ASL) kin -Frequency GHz Frequency GHz
Link Availability 99.40 % Link AVliIIbilily 99.94 %
AppIicIIion DatI Rate 155 Mbps Unk Data Rite 155 Mbps
StatIon TJIIlIllll1tlr Power 100.0 W SltllIItI TWTA Riling 150 W
Trensmitler Pwr (dBW) 20.0 cfJW sat Trenem~Power 21.8 rJrN
Uplink Power Beck'ol! 1.0 0 dB sat HPA BackoII 0.0 dB -1/ 01 AmpIIItIG camers 1 1/ or AmpliItecl (;amers 1
Station Transmllter Losses 0.3 dB TransrnlIler TOlaIIollses 0.6 dB
Station Antennl Diameter 2.50 m sat Min. (Art Gain 33.5 dBi
StI1ion Peak Antenna Gain 48.8 dB; Total EIRP per beam 54.7 dBW
Total EIRP per beam 67.5 68.5 -o,.atIng E1RP JIIr cirrier 67.5 68.5 dBW Op_t1ng EIRPlclrrler 54.7 54.7 cfJW
Space Loss 206.4 206.4 dB Space Loss 204.7 204.7 dB
AIm. (Gas + Cloud) All. 0.5 0.5 dB AIm. (Gas + Cloud) Attenuation 0.2 0.2 dB
RaIn AttenUltion 7.2 dB RaIn AttinUItion 1.9 dB
Pointing end Pol. Loss 0.4 0.4 dB Ullf Ant. Pointing Losses 0.4 0.4 dB
sat. Antenna Gain 33.5 dB; RIM. Antenna Gain 47.3 dBi -Syetem Noiee Temp 365.1 'K System Noise Temp 89.0 'K
Syetem Nolee Temp 25.6 dBK System Nolee Temp 19.5 dBK
saWl'''' GIT dSJI< Slatlon GIT d8IK
8oIlZmIIln's Constant dBWlK-Hz BoIlZmann's Col181an1 dBW/K-Hz
NoiIIBW dBHz NcileBW daHz
CIN dB em dB -

z
UIl C/(Io) 99.6 dBlHz
Thelmll UIL C/(No) ".5 dBlHz
Total OIL en 15.' 103.8 dB/Hz
llIt C/(101 ".8 98.8 98.8 dB/Hz
1'hIrIII1 DIL C/(No) 105.5 100.6 97.6 dB/Hz
FIeQulrId EbINo 6.5 .... dB/Hz
Eff«1Ive Om Rate 174 ".9 dB/HZ
DatI RIte (cfJ) 82.4 ...

ulNCI CJ(No+lo) 8'.9 88.9 .0 .0 3.5 d

Table A-4-b Ku-Band Link: Midway UIL to Seattle DIL - 2.5 m Terminals ..
y

T.rmlnaI Localion • Size: Mldw.y 2.5 meter T_lnaI Loa1ion • Size: S••"le 2.50 meter
SltI EIlMltiOn Angle 24.6 deg SltI Elevllion Angle 35.2 c1eg
SltI AIIllude (ASL) 0.0 km SltI AIIllude (ASL) 0.0 km
F_ncv 13.0 GHz FllQUlncv 11.0 GHz ...
Unk AvaKabillly 99.92 % Unk Availability 99.99 %
AppIIcalIon DatI Rale 155 Mbos Link DatI Rate 165 MbPs
8tel1Oft Tr.nsmhtar Power 50.0 W .....11te TWTA Rating 150 W
T_mlller Pwr {dBWl 17.0 tS!IW SIt. TratlImll Power 21.8 tS!IW
UplInk Power Back-off 1.0 0 dB SIt. HPA IIackoIl 0.0 dB
, of AmPlIfied C8rr1ers 1 1/ 01 Am/lIfied Canlers 1
S1a1Ion Transmlllflr Losses 0.3 dB Transmllblr TCltIIIosses 0.6 dB
SlIlIon Antllln. DI._ 2.50 m sat Min. Ant Gain 33.5 d81
S1a1Ion Peak Antenna Gain ".8 dBI ToIII E1RP per beam 54.7 tS!IW
ToIII E1RP per beam 64.5 65.5
Ollerallhll E1RP .... aerrler 14.5 15.5 dBW O.....lIng I!IRPlcarrler 54.7 54.7 tS!IW
Space Loss 20'.5 206.' dB Space l.osa 204.9 204.8 dB
AIm. (Gas + C1cudl AIt. 0.4 0.4 dB AIm. (Gas + CIoudl AllenUallcn 0.2 0.2 dB
R.ln Attenuation 3.8 dB R.ln Allenu.lion 5.0 dB
PoIntInQ .nd Pol. Loss 0.4 0.4 dB UIIf AnI. Pclnlinll LOS8IS 0.4 0.4 dB
SIt. AnIInna Gain 33.5 dBi Rec:vr. AnlaMl Gain 47.3 dBI
Syatem Noise Temp 365.1 'K SysIam Noise Temo 91.4 'K
Svstem Noise Temo 25.1 dBK SvIlam Noise Temo 19.6 dBK
S.tIIllte GIT d!IK StelIon GIT tS!JIK
BoIlZmenn's CcnstInt dBWIK·Hz 8oIlZmInn's Constant dBW/K·Hz
Noise BW dBHz Nolle BW dBHz
CJN herm.' dB em nnel dB

ona

Total UIL en 93.1 80.2 93.1
UIL C/(Io) 99.1 99.1 98.1
Thenn.1 UIL C/(No) 92.1 .... 92.1
TotIl OIL en 15.8 105.1 103.6 95.7
D1LC/(lo) 98.8 98.8 98.8 98.8 98.8
Therm.1 OIL CllNol 105.1 85.7 97.9 97.5 93.9
Required EllINo 6.5 91.1 ".0 89.9
E/IICtiVe DatI Rate 174 88.9 88.8 88.9
O.taRale(dBl 82.4
R. ulred CI No+lo 88.9 88.8 2.2 0.1 1.0 dB
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Table A-5. Ku-Band Telemetry Link

Parameter Spot Omni Comments
.Antenna Pipe

Minimum EIRP/ dBW 8.0 0.0 Estimate
Path Loss, dB/m-2 -162.5 -162.5 40° elevation
Atmospheric Absorption, dB -0.2 -0.2 Estimate; clear sky
Isotropic Area, dB-m2 -42.0 -42.0 10700 MHz
Ground Station G/T, dBrK 34.2 34.2 7-mantenna
Tracking Loss -0.1 -0.1
Polarization Mismatch, dB -0.1 -0.1

Boltzmann's Constant, dBW;oK-Hz -228.6 -228.6
Downlink C/No. @ TM Receiver, dB-Hz 65.8 57.8
Minimum CINo @ TM Receiver, dB-Hz 53.0 53.0 For 4 Kbps stream
Clear Weather CINo Margin, dB 12.8 4.8 1.0 dB rain fade for 99.95%

availability
SINo Computation for Ranging:

Demodulation Factor, dB -5.2 -5.2 when carrier is at minimum
Receiver Baseband SINo, dB-Hz 60.6 52.6 modulation index

Carrier Recovery:
TM Receiver Loop Bandwidth, dB-Hz 40.0 40.0 10 kHz PM demod PLL BW
Carrier Power Factor, dB -3.2 -3.2 when carrier is at maximum
Margin/dB 16.7 8.7 modulation index

Subcarrier Recovery:
TM Receiver IF Bandwidth, dB-Hz 57.0 57.0 500 kHz BW
Subcarrier Power Factor, dB -5.2 -5.2 when carrier is at minimum
Margin/dB 18.6 10.6 modulation index

BER Computation:
Demodulation Factor, dB -5.2 -5.2
Implementation Loss, dB -2.5 -2.5
Margin/dB 11.6 3.6 for 10-6 bit error rate

87
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Table A-6. Ku-Band Command Links
SpaceCast Ku-band On-station Planar Array Command Link Bud~et

ContribUtion. Value C~t

Max Ground Station EIRP, dBW 83.8 7-mantenna
Tracking Error Ground Station, dB -0.2
Path Loss, dB-m2 -162.5 40· elevation
Clear Sky Loss, dB -0.3
Isotropic Area, dB-m2 -43.6 12750 MHz
BTA Gain (Sum Path), dB 34.7 USDBS
Polarization Loss, dB -0.1
Path Loss to CR, dB -16.3 Ku-band; includes SSMA
Power at Cmd Rcvr input, dBW -104.5
Command Receiver Threshold, dBW -135.0
Command Margin, dB 36.4
Rain Fade, dB 1.3 99.95% availability
Command Mar9;in with Rain Fade, dB 34.1

SpaceCast Ku-band On-station Pipe Command Link Budget
.: Q()I\tl::iJ;)Ut;i()n Value ... Qonunent

Max Ground Station EIRP, dBW 83.8 7-mantenna
Tracking Error Ground Station, dB -0.2
Path Loss, dB-m2 -162.5 40· elevation
Clear Sky Loss, dB -0.3
Isotropic Area, dB-m2 -43.6 12750 MHz
BTA Gain (Sum Path), dB 3.7 On-axis (Ku-band)
Polarization Loss, dB -3.0 Linear Transmit to Circular

Receive
Path Loss to CR, dB -6.3
Power at Cmd Rcvr input, dBW -128.4 Ku-band; includes SSMA
Command Receiver Threshold, dBW -135.0
Command Mar~,dB 6.6
Rain Fade, dB 1.3 99.95% availability
Command Margin with Rain Fade, dB 5.3
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APPENDIX B: INTERFERENCE ANALYSIS

This appendix presents ell interference analyses and their results for scenarios

- involving SpaceCast™ and hypothetical GSa FSS systems.

A C/I analysis was performed to determine whether SpaceCast™ could share

-
-

-

-
-

spectrum with a hypothetical GSa FSS system operating at V-band, referred to here

as System-X. In scenario #1, the interfered-with satellite is System-X, which has the

same parameters as a SpaceCast™ satellite. The C/I for scenario #1 is given in Table

B-l. Parameters for interference analyses of this type are listed in Table B-3 for the

uplink, and in Table B-4 for the downlink. In this type of scenario, a SpaceCast™

satellite and a System-X satellite are spaced 2° apart on the geostationary arc. This is

approximately equivalent to a topographic angle of 2.2°. The interference budget for

scenario #1 is shown in Table B-7. It shows that, at V-band, SpaceCast™ can operate

2° away from a similar system without harmfully interfering with it.

The interference budget for the reverse scenario, where System-X interferes

with a SpaceCast™ satellite, is shown in Table B-9. Again, System-X has the

- parameters of a SpaceCast™ satellite. The two satellites are spaced 2° apart on the

geostationary arc. The resulting C/I shows that, at V-band, SpaceCast™ can operate-
2° away from a similar system without being harmfully interfered with.

-
-
-

Also, a C/I analysis was performed to determine whether SpaceCast™ could

share spectrum with ExpresswaylM. ExpresswaylM is a proposed GSa FSS system,

which would operate in the same frequency bands as SpaceCast™. The parameters

for this system are listed in Table B-3 for the uplink, and in Table B-4 for the
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downlink. First, the C/I for a SpaceCast™ satellite interfering with an ExpresswayTM

satellite is calculated and listed under scenario #2 in Table B-1. The interference

budget for this is given in Table B-8. Then, the CII for the worst case interference, a

scenario where an ExpresswayTM satellite interferes with a SpaceCast™ satellite, is

calculated and given as scenario #4. The interference budget for scenario #4 is

shown in Table B-IO. In scenarios #2 and #4 in Table B-1, the two satellites are

spaced 2° apart on the geostationary arc. Again, this is approximately equivalent to

a topographic angle of 2.2°. The CII results show that, for V-band operations,

ExpresswayTM and SpaceCast™ are compatible when spaced 20 apart.

C/I analyses were also performed to determine whether SpaceCast™ could

share spectrum with a hypothetical GSO FSS system operating at Ku-band, referred

to here as System-Y. System-Y has earth station and space station characteristics

derived from typical Ku-band satellite systems. The System-Y transponder

bandwidth is assumed to be 30 MHz for satellite television signal transmissions. In

interference scenarios, a SpaceCast™ satellite and a System-Y satellite are spaced 2°

apart on the geostationary arc. The worst case scenario for SpaceCast™ interfering

with System-Y is listed as scenario #5 in Table B-2. The worst case scenario for the

reverse scenario, where System-Y interferes with SpaceCast™, is listed as scenario

#7 in Table B-2. The parameters for SpaceCast™ and System-Yare given in Tables

B-5 and B-6. The C/I results show that SpaceCast™ and a typical Ku-band system

can operate spaced 20 apart without causing or receiving harmful interference.

Finally, C/I analyses were performed to determine whether SpaceCastTM

could share spectrum with the Ku-band portion of ExpresswayTM. In the
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